MT1-MMP initiates activation of pro-MMP-2 and integrin alphavbeta3 promotes maturation of MMP-2 in breast carcinoma cells.
We evaluated cellular mechanisms involved in the activation pathway of matrix prometalloproteinase-2 (pro-MMP-2), an enzyme implicated in the malignant progression of many tumor types. Membrane type-1 matrix metalloproteinase (MT1-MMP) cleaves the N-terminal prodomain of pro-MMP-2 thus generating the activation intermediate that then matures into the fully active enzyme of MMP-2. Our results provide evidence on how a collaboration between MT1-MMP and integrin alphavbeta3 promotes more efficient activation and specific, transient docking of the activation intermediate and, further, the mature, active enzyme of MMP-2 at discrete regions of cells. We show that coexpression of MT1-MMP and integrin alphavbeta3 in MCF7 breast carcinoma cells specifically enhances in trans autocatalytic maturation of MMP-2. The association of MMP-2's C-terminal hemopexin-like domain with those molecules of integrin alphavbeta3 which are proximal to MT1-MMP facilitates MMP-2 maturation. Vitronectin, a specific ligand of integrin alphavbeta3, competitively blocked the integrin-dependent maturation of MMP-2. Immunofluorescence and immunoprecipitation studies supported clustering of MT1-MMP and integrin alphavbeta3 at discrete regions of the cell surface. Evidently, the identified mechanisms appear to be instrumental to clustering active MMP-2 directly at the invadopodia and invasive front of alphavbeta3-expressing cells or in their close vicinity, thereby accelerating tumor cell locomotion.